ENVIRONMENT 


WATER  SUPPLY  OUTLOOK 


\l\Water  Resources 


ALBERTA  ENVIRONMENT 

WATER  RESOURCES  MANAGEMENT  SERVICES 
TECHNICAL    SERVICES  DIVISION 


Prepared  by: 

RIVER  FORECAST  CENTRE 
and 

SURVEY  BRANCH 


JULY  1984 


COVER  PHOTO 

ALBERTA  GOVERNMENT  PHOTO 


The  Water  Supply  Outlook  and  Snow  Survey  Bulletin  is  issued  four  times 
each  year  for  March,  April,  May  and  June.    Water  Supply  updates  are  also 
published  for  July  and  August,  with  a  summary  in  October. 


Units  of  Measure 


Parameter 

Snow  depth 
Water  equivalent 
El evation 
Streamflow 
Volume  of  Water 


Units  of  Measure 
(metric) 

centimetres 

mi  1 1 imetres 

metres 
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WATER  SUPPLY 


OUTLOOK 


JULY  1984 


HIGHLIGHTS 

Rainfall  during  the  month  of  June  was  generally  below  average  in  southern  Alberta,  resulting  in  a 
further  decline  in  water  supply  for  the  irrigation  season.  However,  cool  weather  in  May  and  early  June 
delayed  the  melting  of  the  mountain  snowpack  which  in  turn  delayed  snowmelt  runoff  into  the  rivers  of  the 
south.  Consequently,  streamflow  volume  in  the  Row,  Red  Oeer  and  North  Saskatchewan  Rivers  for  the  rest  of 
the  sunnier  is  expected  to  be  somewhat  improved  as  compared  to  streamflow  during  the  April  to  June  period, 
this  is  not  the  case  in  the  Oldman  River  Basin  where  water  supply  is  still  expected  to  be  much  below 
average  for  the  rest  of  the  summer. 


WEATHER  CONDITIONS 

June  precipitation  was  generally  below  average  in  southern  Alberta  and  along  the  east  slopes  of  the 
Rocky  Mountains,  close  to  average  in  central  Alberta,  and  above  average  in  northern  Alberta.  A  map  of 
precipitation  for  the  month  of  June  as  a  percent  of  normal  for  the  primary  climate  stations  in  Alberta  is 
presented  as  Figure  1.  A  map  of  precipitation  for  June  for  a  number  of  stations  in  the  headwaters  of  the 
North  and  South  Saskatchewan  River  Basins  is  presented  as  Figure  2. 

Temperatures  in  early  June  remained  generally  below  normal,  especially  in  the  Rocky  Mountain  areas. 
The  cool  weather  resulted  in  a  delay  of  the  melting  of  the  mountain  snowpack.  Warmer  weather  returned 
during  the  second  half  of  the  month  with  some  very  high  temperatures  being  recorded  during  the  last  week  of 
June.  As  a  result  of  the  warm  weather,  the  remaining  snowpack  melted  very  quickly,  creating  some  very  high 
streamflow  on  the  Bow  and  Athabasca  Rivers  for  the  Canada  Day  long  weekend.  Most  of  the  seasonal  snowpack 
has  now  melted,  and  mountain  streams  are  expected  to  recede  throughout  the  rest  of  the  summer,  barring 
major  rainstorm  activity. 


STREAMFLOW  CONDITIONS 

Natural  flow  was  again  low  during  the  month  of  June  because  of  the  delay  in  mountain  snowmelt  runoff 
and  below  average  rainfall  in  the  mountain  and  foothills  watersheds.  Recorded  streamflow  levels  and 
volumes  were  likewise  below  average  for  the  month.  During  the  last  half  of  June  with  warmer  weather 
creating  some  snowmelt  runoff,  the  mountain  streams  generally  reached  normal  levels  for  the  time  of  year. 
In  the  last  week  of  the  month,  high  temperatures  combined  with  rainfall  to  create  some  very  high  streamflow 
in  the  Bow  and  Athabasca  Rivers. 

Natural  flow  for  the  Milk  River  in  southern  Alberta  reached  zero  by  the  beginning  of  June.  As  a 
result,  irrigation  in  Alberta  from  the  Milk  was  shut  down  during  the  third  week  of  June.  Special 
arrangements  were  made  with  U.S.  authorities  to  provide  a  small  supplement  to  Milk  River  flows  until 
mid-July  in  order  to  permit  some  irrigation  from  the  Milk  in  Alberta  until  that  time. 

With  most  of  the  seasonal  snowpack  now  gone,  the  rivers  of  southern  and  central  Alberta  are  expected 
to  recede  throughout  the  rest  of  the  suniner  unless  above  average  rainfall  occurs.  Very  low  river  levels 
are  still  expected  for  the  Oldman  River  Basin  in  general,  as  well  as  for  the  Highwood  and  Elbow  Rivers  by 
late  July. 

Hydrographs  for  a  number  of  key  river  locations  in  southern  and  central  Alberta  are  presented  in  the 
individual  river  basin  sections  following. 


WATER  SUPPLY  VOLUME  FORECAST 

The  seasonal  outlook  has  generally  declined  slightly  for  most  forecast  locations.  However,  the 
expected  water  supply  for  the  remainder  of  the  summer  is  close  to  average  for  the  Red  Deer,  North 
Saskatchewan  and  upper  Bow  River  areas  as  a  result  of  the  delayed  mountain  snowmelt  runoff.  Water  supply 
tor  the  rest  of  the  summer  tor  the  Oldman  Basin  in  general,  and  for  the  Highwood  and  Elbow  Rivers  is  still 
expected  to  be  below  average  because  of  much  below  average  winter  snowfall  in  the  headwaters  and  below 
average  spring  and  summer  precipitation. 

The  latest  water  supply  volume  forecasts  for  the  major  river  basins  of  southern  and  central  Alberta 
for  the  irrigation  season  as  well  as  for  the  remainder  of  the  season  as  a  percent  of  average  are  as 
fol  lows: 

Apri I -September  July-September 
Oldman  River  at  Lethbridge  49  %  of  average       53  %  of  average 

Highwood  River  47  Z  of  average       68  %  of  average 

Elbow  River  61  I  of  average       75  %  of  average 

Bow  River  at  Calgary  77  %  of  average       91  %  of  average 

Red  Deer  River  at  Red  Deer  65  %  of  average       100  %  of  average 

North  Saskatchewan  River  at  Edmonton       89  %  of  average       100  %  of  average 


A  more  detailed  presentation  of  these  volume  forecasts  is  given  in  the  individual  basin  sections  following 
and  in  Table  1. 

These  water  supply  forecasts  are  based  on  snow  surveys  conducted  in  the  headwaters  of  the  river  basins 
during  the  past  winter  and  spring,  on  winter  and  spring  precipitation  reports  from  a  number  of  climate 
stations,  and  on  the  assumption  that  rainfall  will  be  close  to  normal  for  the  remainder  of  the  summer. 


WATER  STORAGE  SITUATION 

As  of  July  1,  the  amount  of  water  in  storage  in  the  major  irrigation  and  hydroelectric  power 
reservoirs  of  the  province  was  generally  about  average  for  this  time  of  year. 

The  Kananaskis  Lakes  are  reported  to  be  below  average  as  a  result  of  the  delayed  mountain  snowmelt 
runoff. 

Keho  Lake  in  the  Lethbridge  Northern  Irrigation  District  was  at  31  percent  of  full  supply  at  the  end 
of  June.  The  District  has  decided  to  shut  down  water  delivery  to  its  irrigators  for  one  week  beginning 
July  9  in  order  to  build  up  storage  in  Keho.     Oldman  River  flows  are  expected  to  become  less  than  the 

V capacity  of  diversion  at  the  LNID  weir  by  late  July. 
A  detailed  summary  of  the  water  storage  situation  at  the  beginning  of  July  is  presented  in  Table  2. 
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OLDMAN  RIVER  BASIN 

SWOWPACK  CONDITIONS 

June  preci[)itation  was  generally  below  average  throughout  the  Basin.  Figure  2  shows  precipitation  for 
a  number  of  stations  in  the  headwaters  for  the  month  of  June  as  a  percent  of  average.  Temperatures  were 
below  average  during  the  first  half  of  the  month,  delaying  snowmelt  runoff  from  the  mountain  areas,  but 
reached  normal    levels  during   the  second  half.     By  the  end  of  June,  most  of  the  mountain  snowpack  had 

me  1 1 rd. 


STREAHFLOW  CONDITIONS 

Streamflow  in  the  major  rivers  of  the  Basin  remained  below  average  during  June  as  a  result  of  the 
combined  effect  of  below  average  rainfall  and  cool  weather  early  in  the  month.  Natural  flow  for  the  Oldman 
River  at  Lethbridge  for  the  month  of  June  was  53  percent  of  average. 

Rivers  have  probably  experienced  their  peak  flows  tor  the  year  and  will  now  recede  throughout  the  rest 
ol  the  summer  unless  above  average  rainfall  occurs.  Very  low  river  levels  are  expected  throughout  the 
Oldman  River  Basin  by  the  latter  part  of  July  for  the  remainder  of  the  irrigation  season. 

Hydrographs  for  a  number  of  locations  since  the  beginning  of  the  year  are  presented  below. 

WATER  SUPPLY  VOLUME  FORECAST 

The  outlook  for  total  seasonal  water  supply  (April  to  September  period)  and  for  the  remainder  of  the 
season  have  both  declined  slightly  again  because  of  continuing  below  average  precipitation.  The  outlook 
for  the  entire  season  and  for  the  July  to  September  period  is  as  follows: 


St.  Mary  River 

Belly  River 

Waterton  River 

Oldman  River  at  Ft.  Macleod 

Oldman  River  at  Lethbridge 


Apri I -September 
66  %  of  average 

64  %  of  average 

65  %  of  average 
46  %  of  average 
49  %  of  average 


July-September 
69  %  of  average 

65  %  of  average 

66  %  of  average 
54  %  of  average 
53  %  of  average. 


A  detailed  account  of  these  forecasts  is  presented  in  Table  1  following. 

The  forecasts  above  assume  that  precipitation  for  the  rest  of  the  summer  will  be  average.  Rainfall 
for  the  July  to  September  period  usually  has  little  effect  on  the  summer  water  supply,  but  in  a  year  of 
very  low  supply  such  as  the  current  one,  even  minor  rainstorms  can  create  some  improvement. 


WATER  STORAGE  SITUATION 

Ihe  amount  of  water  in  storage  in  the  irrigation  reservoirs  of  the  Basin  is  close  to  normal  for  this 
time  of  year. 

Keho  Lake  in  the  Lethbridge  Northern  Irrigation  District  was  at  only  31  percent  of  full  supply  at  the 
beginning  of  July.  The  District  has  decided  to  shut  off  delivery  of  water  to  irrigators  for  one  week 
beginning  July  9  in  order  to  build  up  the  storage  in  Keho.  The  Oldman  River  is  expected  to  reach  the  level 
at  which  its  flow  at  the  LNID  weir  is  less  than  the  diversion  capacity  by  late  July.  The  water  supply  to 
the  LNID  after  this  time  will  be  affected  accordingly. 

A  detailed  account  of  the  present  storage  situation  is  given  in  Table  2  following. 
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OLD  MAN   RIVER  near  BROCKET 
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BOW   RIVER  BASIN 

SNOWPACK  CONDITIONS 

Rainfall  was  generally  below  average  within  the  Basin  for  the  month  of  June.  Figure  2  shows 
precipitation  for  a  number  ot  stations  in  the  headwaters  as  a  percent  of  average.  Temperatures  were  also 
below  average  during  the  first  half  of  the  month,  resulting  in  delayed  melting  of  the  mountain  snowpack. 
The  second  half  of  June  was  warmer  with  some  high  temperatures  during  the  last  week  of  the  month.  These 
high  temperatures  combined  with  some  rainfall  to  produce  the  probable  peak  flow  for  the  season  at  Banff  on 
June  JO.    Most  of  the  snowpack  has  now  molted. 


STREAMFLOW  C0NP1TI0NS 

Streamflow  conditions  throughout  the  b.isin  remained  below  averaqe  for  the  month  of  June.  the  natural 
flow  for  the  Bow  River  at  Calqary  durinq  June  was  71  percent  of  average.  By  the  end  of  the  month, 
strramflow  conditions  had  improved  temporarily  along  the  lower  reaches  of  the  Bow  as  the  surge  of  mountain 
snowmelt  runoff  worked  its  way  downriver.  As  the  upper  Bow  recedes,  flow  conditions  in  the  lower  reaches 
will  return  to  very  low  levels  for  the  last  half  of  the  sunmrr  with  the  irrigation  districts  diverting  most 
of  the  water  from  the  river. 

Ilydrographs  for  several  key  hydrometric  stations  since  the  beginning  of  January  are  presented  below. 


WATER  SUPPLY  VOLUME  FORECAST 

The  outlook  for  the  seasonal  water  supply  (flay  to  September)  along  the  mainstem  of  the  Bow  River  has 
declined  slightly  during  the  month  of  June  as  a  result  of  below  average  rainfall.  The  forecast  for  the 
Elbow  and  Highwood  Rivers  has  been  reduced  considerably  as  compared  to  early  June  because  of  lack  of 
rainfall  in  the  foothills  and  less  than  anticipated  snowmelt  runoff  during  the  month. 

Volume  forecasts  are  given  below  for  the  major  streams  in  the  basin  for  the  entire  season  as  well  as 
for  the  July  to  September  period.  The  forecasts  for  the  remainder  of  the  season  appear  more  favourable 
than  those  tor  the  entire  season  because  of  the  delay  in  mountain  snowmelt  runoff  this  year.  The  seasonal 
and  sunnier  volume  forecasts  are  as  follows: 


May-September  July-September 

Bow  River  at  Banff  88  %  of  average  98  5  of  average 

Bow  River  at  Calgary  77  %  of  average  91  %  of  average 

Elbow  River  61  I  of  average  75  %  of  average 

Hiqhwood  River  47  %  of  average  68  %  of  average. 


A  detailed  account  of  these  volume  forecasts  is  given  in  Table  1  following. 

The  forecasts  above  assume  that  precipitation  for  the  rest  of  the  summer  will  be  average.  Rainfall 
for  the  July  to  September  period  normally  has  little  effect  on  the  summer  water  supply,  therefore  little 
change  to  the  present  water  supply  outlook  is  expected  for  the  rest  of  the  summer  unless  above  average 
rainfall  occurs. 


WATER  STORAGE  SITUATION 

The  hydroelectric  power  water  storage  reservoirs  in  the  headwaters  of  the  basin  are  generally  at 
normal  levels  for  this  time  of  year.  The  Upper  and  Lower  Kananaskis  Lakes  were  at  below  average  levels  as 
of  July  1  as  a  result  of  the  delayed  mountain  snowmelt,  but  are  expected  to  recover  by  the  beginning  of 
August. 

Storage  in  the  irrigation  reservoirs  is  generally  at  normal  levels  for  this  time  of  year. 
A      detailed      account      of      the      present      storage      situation       is      given      in      Table  2 
fol lowing. 
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BOW   RIVER    at  BANFF 
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ELBOW    RIVER    at   BRAGG  CREEK 
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RED  DEER  RIVER  BASIN 

SNOWPACK  CONDITIONS  .  T—i«.«*uw« 

T^co^^e  "of'K         "  esuHedln  SlS^the  Leltlng  of  the  mountain  snowpack.  High 

t2pe"atu™i ^near  the  end  of  June  melted  most  of  the  remaining  seasonal  snowpack. 


STREAMfLOW  CONDITIONS  .  ,  „       ,  t.  rnnl 

""'Tor'lnZ  no.  condition,  on  the  Rod  Deor  Ri.er  MM  f  °*™  " 


WATER  SUPPLY  VOLUME  FORECAST 

^S^Tf^^  the  Red  Deer  River  at^ the  City  of  Sj^Jfttf 'jSTtSJrS  5he 
SSffArSLfc  £2%.  ZrSXJTXZ  SKS^tST— r  is  expected  to  be  close  to 
"'The  April  to  September  volume  is  now  expected  to  be  65  percent  of  average  while  the  July  to  September 
volume  is  expected  to  be  100  pe rcent  of  ave rage  be  average.    July  rainfall 

This  forecast  assumes  that  precipitation  for 07  c™    Basjn      |nerefore  if  the  current  trend 
normally  has  an  important  impact  on  the  ummr ^^^^^Ju  iiK^  further, 
of  below  -rage^rainfa^con^nues,  the  water  su^can  be^expecte     ^  ^       ^  1 

fo I  lowing. 


WATER  STORAGE  SITUATION 

 As  of  July  1.  the  Dickson  Dam  Reservoir  was  at  a  normal  level  for  the  time  of  year. 

eXPeCAn^5coSntC7ihrXs^lest^d;S^tion  is  given  in  Table  2  foHowing. 


The  Reservoir  is 


RED  DEER  RIVER  at  RED  DEER 


NOT  £  i   KiPD*'  <1«o 


-  8  - 


RED   DEER   RIVER   near  BINDLOSS 
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NORTH  SASKATCHEWAN  RIVER  BASIN 


SNOWPACK  CONDITIONS 

Rainfall  for  the  month  of  June  was  close  to  average  throughout  most  of  the  Basin  as  is  shown  in  figure 
2.  Temperatures  were  below  average  in  the  first  half  of  the  month  and  close  to  average  for  the  second 
half.  Mountain  snowmelt  was  delayed  somewhat  by  the  cool  weather  early  in  June,  but  was  quite  active 
during  the  latter  part  of  the  month.     Very  little  of  the  seasonal  snowpack  remained  to  be  melted  by  the 

beginning  of  July. 


STREAMFLOW  CONDITIONS 

Streamflow  was  again  generally  below  average  throughout  the  Basin  during  June.  The  natural  flow  for 
the  North  Saskatchewan  River  at  Edmonton  for  the  month  was  83  percent  of  average,  primarily  as  a  result  of 
the  delay  in  mountain  snowmelt.  Rivers  in  the  headwaters  of  the  Basin  are  expected  to  recede  gradually 
throughout  the  rest  of  the  summer  unless  significant  rainfall  occurs. 

The  recorded  hydrograph  for  the  North  Saskatchewan  River  at  Edmonton  since  the  beginning  of  January  is 
presented  below. 


WATER  SUPPLY  VOLUME  FORECAST 

The  volume  forecast  for  the  North  Saskatchewan  River  at  Edmonton  for  the  period  April-September  is 
unchanged  since  early  June  at  89  percent  of  average.  The  volume  forecast  for  the  rest  of  the  summer  (July 
to  September)  as  a  percent  of  normal  has  increased  slightly  to  100  percent  of  average  because  of  the  delay 
in  the  melting  of  the  mountain  snowpack. 

I  hi  s  forecast  assumes  that  precipitation  for  the  rest  of  the  summer  will  be  average.  July  rainfall 
normally  has  an  important  impact  on  the  summer  water  supply. 

A  detailed  account  of  the  volume  forecast  is  presented  in  Table  1  following. 


WATER  STORAGE  SITUATION 

Water  storage  in  the  two  hydroelectric  power  reservoirs  in  the  headwaters  of  the  basin  is  at  a  normal 
level  for  this  time  of  year.    A  detailed  account  of  the  storage  situation  is  given  in  Table  2  following. 
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TABLE  I 

WATER  SUPPLY  OUTLOOK  AS  OF 

JULY  I.  1984 


Forecasted  Total  Runoff 
(X  of  Normal ) 


(106m3) 


Forecasted  Runoff  to  Come 
(106  m3)  (X  of  Normal) 


BOW    RIVER  BASIN 

Bow  River  at  Banff 
Bow  River  at  Calgary 
Elbow  River 
Highwood  River 


May  1  to  September  30 
890  88 
1700  77 
120  61 
290  47 


July  1  to  September  30 

570  98 

1100  91 

70  75 

150  68 


NORTH   SASK    RIVER  BASIN 

North  Saskatchewan  River 
at  Edmonton 


April  1  to  September  30 
5200  89 


July  1  to  September  30 
3300  100 


OLDMAN     RIVER  BASIN 

St.  Mary  River  at 

International  Boundary 

Belly  River  near 
Mountain  View 

Waterton  River 
at  Waterton  Park 

Oldman  River  near 
Fort  McLeod 

Oldman  River  near 
Lethbridge 


April  1  to  September  30 
480  66 


170 
340 
570 
1600 


64 
65 
46 
49 


July  1  to  September  30 


170 
60 
100 
160 
500 


69 
65 
66 
54 
53 


RED    DEER   RIVER  BASIN 


Red  Deer  River  at  Red  Deer 


April  1  to  September  30 
810  65 


July  1  to  September  30 
520  100 


NOTE:    Forecasts  Indicate  natural  runoff  expected;  adjustments  have  not  been  made  for  the  affects  of 
reservoir  storages  or  diversion. 

1  x  106m3  =  811  ac-ft  =  409  cfs  days 
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TABLE  2 

MAJOR  WATER  STORAGE  RESERVOIRS 

IN  ALBERTA 

STATUS  AS  OF  JULY    I,  1984 


LIVE  STORAGE 
(106m3) 


PERCENT  OF  MAXIMUM 
LIVE  STORAGE 


REMARKS 


f  BOW  RIVER  BASIN 

July  1 
1984 

July  1 
1983 

July  1 
1984 

Lake  Minnewanka 

138 

164 

62 

Normal 

Lower  Kananaskis  Lake 

26 

32 

41 

Below  Normal 

Upper  Kananaskis  Lake 

53 

63 

42 

Below  Normal 

Spray  Lake 

139 

155 

52 

Normal 

TOTAL 

356 

414 

Lake  McGregor 

258 

225 

79 

Normal 

Travers  Reservoir 

112 

90 

95 

Normal 

TOTAL 

370 

315 

Lake  Newel  1 

115 

111 

65 

Normal 

C NORTH  SASKATCHEWAN 
RIVER  BASIN 

July  1 
1984 

July  1 
1983 

July  1 
1984 

Lake  Abraham 

501 

433 

36 

Normal 

Brazeau  Reservoir 

294 

331 

61 

Normal 

\^  TOTAL 

795 

764 

OLDMAN    RIVER  BASIN 

July  1 
1984 

July  1 
1983 

July  1 
1984 

St.  Mary  Reservoir 

349 

341 

95 

Normal 

Waterton  Reservoir 

103 

92 

90 

Above  Normal 

Ridge  Reservoir 

106 

103 

82 

Normal 

Chin  Reservoir 

145 

118 

84 

Normal 

\^  TOTAL 

703 

654 

f  RED  DEER  RIVER  BASIN 

July  1 

July  1 

July  1 

1984 

1983 

1984 

Dickson  Reservoir 

165 

N/A 

80 

Normal 

NOTE:    1  x  106m3  =  811  ac-ft  =  409  cfs  days 


-    14  - 


